Identification of phosphorylation sites on transcription factor Sp1 in response to DNA damage and its accumulation at damaged sites.
DNA damage induces hyper-phosphorylation of the Sp1 transcriptional factor. We have demonstrated that ionizing radiation-associated DNA double-strand breaks (DSBs) induce phosphorylation of at least Ser-56 and Ser-101 residues on Sp1 in an ATM-dependent manner. UV irradiation- or hydroxyurea (HU)-induced replicative stress results in phosphorylation of only the Ser-101 residue. Furthermore, silencing of the ATM- and Rad3-related protein (ATR) in ATM-deficient cells treated with HU abrogated the Ser-101 phosphorylation. Thus, phosphorylation of Ser-101 on Sp1 appears to be a general response to DNA damage dependent on both ATM and ATR. Although silencing of Sp1 expression by siRNA targeting resulted in an increase in sensitivity to ionizing radiation (IR), the Ser-101 phosphorylation did not affect transcriptional activity from the Sp1 responsive promoter. Confocal laser microscopy analysis revealed co-localization of phosphorylated Sp1 at Ser-101 with phosphorylated ATM at Ser-1981, the affected sites representing DSBs. These observations suggest that phosphorylated Sp1 might play a role in DNA repair at damage sites rather than functioning in transcriptional regulation.